Understanding the role of phosphorylation in the binding mechanism of a PDZ domain.
The PDZ domain is one of the most common protein-protein interaction domains in mammalian species. While several studies have demonstrated the importance of phosphorylation in interactions involving PDZ domains, there is a paucity of detailed mechanistic data addressing how the PDZ interaction is affected by phosphorylation. Here, we address this question by equilibrium and kinetic binding experiments using PDZ2 from protein tyrosine phosphatase L1 and its interaction with a peptide from the natural ligand RIL. The results show that phosphorylation of a serine residue in the RIL peptide has dual and opposing effects: it increases both the association and dissociation rate constants, which leads to an overall weakening of binding. Furthermore, we performed binding experiments with a RIL peptide in which the serine was replaced by a glutamate, a commonly used method to mimic phosphorylation in proteins. Strikingly, both the affinity and the ionic strength dependence of the affinity differed markedly for the phosphoserine and glutamate peptides. These results show that, in this particular case, glutamate is a poor mimic of serine phosphorylation.